Introduction
Probiotics are micro-organisms that some have claimed provide health benefits when consumed. Lactic acid bacteria (LAB) and bifidobacteria are the most common types of microbes used as probiotics, but certain yeasts and bacilli may also be used [1] . Probiotics are live microbes that can be formulated into many different types of products, including foods, drugs, and dietary supplements [2] .
Many probiotic supplements contain anywhere from 1 to 30 billion probiotic cells and often contain multiple strains [3] . However, not all probiotic strains provide the same health benefits and not all probiotic strains survive conditions inherent in food manufacturing [4] , placing even greater importance on the selection of viable probiotics for food formulations.
Probiotics are commonly consumed as part of fermented foods with specially added active live cultures, such as in yogurt, soy yogurt, or as dietary supplements. Research into the potential health effects of supplemental probiotics has included the molecular biology and genomics of Lactobacillus in immune function, cancer, and antibiotic-associated diarrhea, travellers' diarrhea, pediatric diarrhea, inflammatory bowel disease and irritable bowel syndrome [5] .
When a person takes antibiotics, both the harmful bacteria and the beneficial bacteria are killed. A reduction of beneficial bacteria can lead to digestive problems, such as diarrhea, yeast infections and urinary tract infections. The possibility that supplemental probiotics affect such digestive issues is unknown, and remains under study [6] .
Probiotics may influence the immune system remains unclear, but a potential mechanism under research concerns the response of T lymphocytes to pro-inflammatory stimuli [7] . At 2010 study suggested that probiotics, by introducing "good" bacteria into the gut, may help maintain immune system activity, which in turn helps the body react more quickly to new infections. Antibiotics seem to reduce immune system activity as a result of killing off the normal gut bacteria [8] .
Through 2012, however, in all cases proposed as health claims to the European Food Safety Authority, the scientific evidence remains insufficient to prove a cause and effect relationship between consumption of probiotic products and any health benefit [9] .
Prebiotics are non-digestible food ingredient that benefits the host by selectively stimulating the favorable growth and/or activity of 1 or more indigenous probiotic bacteria [10] .
Prebiotics are dietary substances (mostly consisting of non-starch polysaccharides and oligosaccharides poorly digested by human enzymes) that nurture a selected group of microorganisms living in the gut. They favor the growth of beneficial bacteria over that of harmful ones. Unlike probiotics, most prebiotics are used as food ingredients-in biscuits, cereals, chocolate, spreads, and dairy products for example. Commonly known prebiotics are Oligofructose, Inulin, Galacto-oligosaccharides and Lactulose [11] .
Fructooligosaccharides (FOS), a subgroup of inulin, is also a prebiotic and is often added to dairy foods and baked goods [12] .
Japanese researchers also recognized the value of oligosaccharides in human milk and later demonstrated that consumption of fructooligosaccharides and galacto-oligosaccharides led to an increase in intestinal bifidobacteria and stimulated their growth in the human gut [13] . The increase in colonic bifidobacteria has been assumed to benefit human health by producing compounds to inhibit potential pathogens, by reducing blood ammonia levels, and by producing vitamins and digestive enzymes [11] . A prebiotic may be defined as -a selectively fermentedingredient that results in specific changes in the composition and/or activity of the gastrointestinal microbiota, thus conferring benefit(s) upon host health‖ [13] .
This works aimed to assess the synergistic role of ingested probiotic bacteria with oligosaccharides on increases the mineral absorption and improve the general immunological status in rats.
II. Material and Methods
 Inulin (Fructooligosaccharides) was purchased from Better Life Co., for Food Supplement and Health Products (Tustin Avenue, Santa Ana, USA).
 Probiotic Microorganism:
Lactobacillus acidophilus strain (ATCC 4356) was obtained from the culture collection of the Department of Microbiology, Institute for Microbiology, Hannover University, and Hannover, Germany). The bacterial strain was grown in Rogosa and Sharp broth (Oxoid Hampshire, UK) for 18-22 h at 37°C. After cultivation, bacteria were harvested by centrifugation (5 min, 2000 rpm) and washed three times with sterile saline then evaporate the saline and dry the bacterial sediment. The growing process of the bacterial strain was carried out in 500 ml incubating flask to get mass production of the growing cells.
 Rats:
Male Westar rats (n = 30), with an initial mean weight of 170 ±10g were obtained from vaccine and immunity organization Helwan Farm, Cairo, Egypt. The animals were housed in individual metabolic cages and fed a pelleteddiet at the age of 40 day. After 5 days as adaptation period, rats were randomly dividedinto three groups, a control group, a FOS group and FOS with probiotic bacteria (Lactobacillus acidophilus) group (n= 10 of each group). The diet in the FOS and FOS with Lactobacillus acidophilus groups contained 5 g/100 g inulin and 2.5 g/100 g diet respectively, throughreplacement of the sucrose in the control diet, which wasprepared according to the formulation [14] . The diet was introduced to the rats in special food cups to avoid scattering of food. Food and water were provided ad-libitum and checked daily. The powdered diets were mixed with an equal amount ofpurified water. The respective wet diets were dried for 1 d(80°C) to calculate the wet/dry ratio, and calcium concentrationsin the dry diets were then measured [15] . The control, FOS and FOS with probiotic bacteria diets contained5.21 and 5.18 g/kg dry diet of calcium. All of the rats werefed a constant amount of calcium (90 mg/d) in their respective dietsthroughout the experiment, beginning when they were 45 day old.
 A mineralmetabolic:
A mineralmetabolic study was performed to determine apparent calciumand magnesium absorptions in the intestine. This study was performed4 day before sacrificed (at 60 day of age) over a 5-day period. Feceswere collected on a sheet of decalcified filter paper, ashless ( 640°C, 3 day) and then dissolved in 2.0 mol/L HCl. Finalbody weight and food consumption during the metabolic studywere recorded. The calcium and magnesium in feces were determinedusing an atomic absorption spectrophotometer (Perkin Elmer,Norwalk, CT). Apparent intestinal calcium and magnesium absorptionswere calculated.
After rats were sacrificed, the right femur from each rat was removed immediatelyand fixed in 70% ethanol. The neck of the femoral head was cross-sectioned. These sections were polishedwith alumina particles on a polishing cloth then mineral concentrationsin local bone areas was measured by the use of the technique according to [16] . The mineral concentrations (Ca, Mg, and P) were measured and mean values were calculated.
 Blood samples:
It was collected from each rat from the right arm and then separated by centrifugation. Separated serum samples have been kept frozen till antibodies estimation at the end of the experiment duration.
 Antibodies assessment:
Serum anti-sporidiumIgG and IgM were determined by ELISA standard technique according to the method of Knowlton et al., [17] . All assessed antibodies were expressed as U/ml.
 Statically analysis:
Data are expressed as means and SD. Statistical analyses wereperformed using the SPSS statistical software package (SPSS version6.0, SPSS, Chicago, IL). An unpaired Student's t testwas used to identify differences between the control and FOS groups.Pearson's correlation coefficient was calculated to analyze therelationship between apparent calcium absorption and calcium concentrationin the bone surface. Differences were considered significantat P< 0.01.
III. Results & Discussion
The gain in body weight in the FOS with probiotic bacteria group (98 ± 3 g) diddiffer significantly from that in the control group (74 ± 9 g). Rats inthe control and FOS with probiotic bacteria groups consumed >86 and 115% of theirfood supply, respectively. Prebiotics act in intestines; they have a profound effect on the pathogens and bad bacteria in body that can cause disease. Probiotic support healthy digestion and increase defecation and reduce constipation. It's important to remember that both probiotics and prebiotics work together, synergistically [12] .
The present results go in the same lines with reported by Mountzouris et al., [18] who reported that ingested dietary probiotic bacteria with oligosaccharides could involve in modulation of nutritional status in human with a significant improvement of the general health status. In addition, incorporation of the dietary probiotic bacteria with dietary fructooligosaccharide could offer a significant improvement and protection against many forms of gastrointestinal diseases caused by several forms of microorganisms. This finding is highly agreed with Duggan et al., [19] reports. The results of Wendakoon et al., [20] indicated that ingestion of probiotic bacteria is associated highly with the protection against gastric ulcers in human.
Therefore, calcium intake in thecontrol group, calculated from food consumption and calciumconcentrations in the diet, was similar to that in the OEI with probiotic bacteria group(~90 mg/d in each group).
From table (1) found that both calcium and magnesium apparentabsorption was slightly but significantly greater in rats fed the FOS and probiotic bacteria. The fractional absorption of these mineralsin the FOS with probiotic bacteria group was also significantly higher than that in either control or FOS groups.
Ellegärd et al, [21] , reported that the no digestible carbohydrates (dietary fiber) have been reported to impair the small-intestinal absorption of minerals because of their binding or sequestering action. However, the minerals that are bound or sequestered and, consequently, not absorbed in the small intestine, do reach the colon, where they may be released from the carbohydrate matrix and absorbed.
Moreover, a high concentration of short-chain carboxylic acids resulting from the colonic fermentation of the no digestible carbohydrates facilitates the colonic absorption of minerals, particularly Ca2+ and Mg2+. In addition, independent of any binding or sequestering of minerals, some no digestible carbohydrates (eg, inulintype fructans) may improve mineral absorption and balance because of an osmotic effect that transfers water into the large bowel, thus increasing the volume of fluid in which these minerals can dissolve.
An interaction between calcium and magnesium has been reported. Briefly,reduced magnesium absorption occurs due to a high calcium intake [22] . In addition, calcium suppresses magnesiumsolubility in the ileal lumen and lowers magnesium absorptionin vitro [23] . However, in this study, calciumand magnesium absorptions were enhanced simultaneously in FOS -fedrats. Similar effects on mineral absorption have been reportedby other investigators [24] . Considering theeffect of FOS on mineral absorption, results would expect that calciumand magnesium are used for calcification. In fact, the weightpercent of these minerals were enhanced, as calculated froma small area (7.5 x 10 µm) on the cortex or trabecularbone. Calcium in bone is usually characterized as hydroxyapatite [(Ca 10 (PO 4 ) 6 Data presented in tables (2 &3) indicated that the both trabecular bone volume probiotic bacteria fed rats were significantly greater than those in both control and FOS groups. Bone area in the middle diaphysis in the FOS -probiotic bacteria group washighly different from that in the control group. Eitheraugmented trabecular bone or an expanded epiphyseal cartilage plateis found when % TBV is enhanced [32, 33] . However, in this study, no abnormalities in bonestructure were found in rats fed the FOS diet.In this study,probiotic bacteria had an improvement effects on mineral absorption and retention. Considering previousreports and present results, the extra calcium and magnesium absorbedin the intestine as a result of probiotic bacteria consumption is likely to beretained in bone and other tissues of the body.
In this experiment, measured the volume ofsecondary spongiosa (% TBV) in the metaphysis, which was slightlybut significantly enhanced in rats fed FOS. Also result observedan enhancement of bone volume in the femoral neck containingcortex and marrow trabecular. An increased % TBV is usuallyobserved in rats when bone resorption is therapeutically or toxicallyinhibited by substances such as bisphosphonates or strontium [32, 34] .
In table (3) showed that Phosphorus, magnesium and calcium concentrations in different bone surfaces of the femur in different rats groups. The findings were a significant between FOS with probiotics group and control group in all parameter.
On the other hand, Fountoset al. [35] suggested thatin vivo measurements of the calcium/phosphorus ratio of bonemay be useful for assessing skeletal aging or some bone diseases.However, in this study, there were no differences in this ratioin the regions examined. Thus, FOS consumption might slightlyenhance mineral concentrations under physiologic conditions.
The mineral concentrations in the femoral bone site, which were consideredto have been well formed and developed after dietary treatment [36] , were enhanced by FOS -probiotic bacteria consumption. Similareffects were found in other regions that were close to the surfaceof trabecular bone. In addition, the calcium/phosphorus ratio didnot differ between groups. There was a significant relationship betweenabsorbed calcium in the intestine and calcium concentrationin bone (P< 0.005), and a similar relationshipwas found for magnesium (P< 0.005).
In summary, this is the first report to address the effect of probioticbacteria on bone structure and local mineral concentrations in addition to the general immunological indices in growingrats was highly noticed. The loss of both cortical and trabecular bone is believedto contribute to decreased bone strength [37] . In particular, the femoral neck is thought to bean important site for osteoporotic bone loss in humans [38] . Peak bone mass in humans is achieved aftersexual maturity and is then maintained for two decades. Thereafter,the mass of virtually all bones declines until death. Thus,it has been established that calcium deposition in bone in thegrowing stage contributes to the prevention of age-related bonediseases.
`The results in table (4) observed effects of FOS with probiotics bacteria onimmunological of deferent rats groups. All evaluate immunological parameter showed that group rat fed inline and Lactobacillus acidophilus strain was significant compare control group and group fed only inulin. Probiotics may act directly or indirectly on the colonizing gut microbiota, thereby positively impacting human health. Probiotics have been shown to inhibit the growth of pathogens through the production of antimicrobial substances, and to bolster the epithelial barrier function. They contribute to sustaining the host immune response and have metabolic and digestive functions, such as reducing cholesterol levels and synthesizing folate and vitamin B12 [39] . Preclinical data have shown that probiotic microorganisms can have anti-inflammatory effects and may exert neuromodulator effects that moderate response to stress [40] . In addition, these multiple mechanisms of action provide an explanation for many of the GI benefits observed, but may also explain the potential for numerous extra-intestinal benefits, such as reduction of incidence or duration of some acute respiratory diseases, 
IV. Tables

V. Conclusion
Prebiotics ("good" bacteria promoters) and probiotics ("good" bacteria) work together synergistically. In other words, prebiotics are breakfast, lunch and dinner for probiotics, which restores and can improve GI health. Products that combine these together are called synbiotics. On the menu, that means enjoying bananas atop yogurt.
So be sure to include food sources of prebiotics and probiotics on your grocery shopping list, taking the time to double check labels when at the market. The bottom line: At minimum, prebiotics and probiotics are keys for good gut health. finding that the gut flora is responsible for more than just digestion." Basically, incorporating health-promoting functional foods, such as foods containing prebiotics and probiotics, into the diet potentially aids in creating a healthier you.
So this study concluded that probiotic and prebioticintake together improved both mineral absorption and immunological status compare only prebiotic. Study recommended intake probiotics commonly consumed as part of fermented foods with specially added active live cultures, such as in yogurt, soy yogurt, or as dietary supplements with prebiotic, such as fructo-oligosaccharides (FOS), inulin, and galacto-oligosaccharides (GOS).:bananas, onions, garlic, leeks, asparagus, artichokes, soybeans and whole-wheat foods.
